Identification of a 30-base pair regulatory element and novel DNA binding protein that regulates the human GLUT4 promoter in transgenic mice.
We have previously demonstrated that the important cis-acting elements regulating transcription of the human GLUT4 gene reside within 895 base pairs (bp) upstream of the transcription initiation site (Thai, M. V., Guruswamy, S., Cao, K. T., Pessin, J. E., and Olson, A. L. (1998) J. Biol. Chem. 273, 14285-14292). Our studies demonstrated that an MEF2 binding site within this region was necessary, but not sufficient, for GLUT4 promoter function in transgenic mice. We have identified a second regulatory element (Domain I) that functions cooperatively with the MEF2 domain in regulating GLUT4 transcription. Using a yeast-one hybrid screen, we obtained a partial cDNA and generated an antibody directed against a protein binding specifically to Domain I. Sequence analysis of the partial cDNA indicates that the protein binding to Domain I is a novel protein. The antibody specifically labels two proteins of approximately 70 and 50 kDa in Western blot analysis. These molecular masses correspond to Domain I binding proteins identified by UV-cross-linking nuclear extracts to a Domain I probe. The antibody raised against the Domain I binding protein inhibited formation of a Domain I-protein complex in electrophoretic mobility shift assays. We conclude that we have identified an authentic, novel, Domain I binding protein required for transcriptional regulation of the human GLUT4 promoter.